Novel splicing isoforms of synaptotagmin-like proteins 2 and 3: identification of the Slp homology domain.
Slp1-3 (synaptotagmin-like protein 1-3) is a new family of carboxyl-terminal-type (C-type) tandem C2 proteins that show higher sequence similarity to the C2 domains of granuphilin-a/Slp-4 than those of other C-type tandem C2 proteins (e.g., synaptotagmin and the Doc2 family). However, the amino (N)-terminal domains of the original Slp1-3 do not contain any known protein motifs and do not show any sequence similarities to each other. We report four alternative splicing isoforms of Slp2 (designated Slp2-a-d, with the original Slp2 renamed Slp2-c) and two alternative splicing isoforms of Slp3 (Slp3-a and Slp3-b, the original Slp3). These isoforms share the same C-terminal tandem C2 structures, but their N-terminal nucleotide sequences are completely different due to the alternate use of different exons. Sequence alignment of the Slp1, Slp2-a, Slp3-a, and Slp4 amino terminal domains reveals the presence of two conserved regions among the Slp family, designated SHD1 (Slp homology domain 1) and SHD2, which may function as protein interaction sites. The SHD1 and SHD2 of Slp3-a and Slp4 are separated by a putative Zn(2+)-binding sequence, whereas Slp1 and Slp2 lack such Zn(2+)-binding sequences and their SHD1 and SHD2 are linked together. In addition, we show that the Slp2-a/c/d mRNAs are differentially distributed in different mouse tissues and at different stages of development, suggesting that these transcripts may be regulated by different promoters.